Membrane-Bound CD40L Promotes Senescence and Initiates Senescence-Associated Secretory Phenotype via NF-κB Activation in Lung Adenocarcinoma.
Cellular senescence acts as a barrier against tumorigenesis. The CD40L transgene, expressed in some tumor cells, not only becomes visible to antigen-presenting cells but also actively catalyzes its own termination. Here, we evaluated the effect of a membrane-bound mutant form of human CD40L (CD40L-M) on senescence and the senescence-associated secretory phenotype (SASP) in non-small cell lung cancer (NSCLC). CD40 expression levels in the NSCLC cell lines A549/TR, A549/DDP and H460 were examined by flow cytometry. Senescent cells and tissues were identified via SA-β-gal activity. Cell proliferation was visualized by EdU labeling. qRT-PCR, Western blotting, and immunofluorescence staining were conducted to assess mRNA and protein expression levels of CD40L, γ-H2A.X, p65, p-p65, IκBα, p53, p21 and p16. Cytokines secreted from transfected cells were tested by ELISA and cell migration assay. Capsid tyrosine-modified rAAV5-CD40L-M was packaged and carried out in vivo. Overexpression of CD40L-M promoted senescence, inhibited proliferation, increased DNA damage-associated γ-H2A.X, and initiated the SASP in CD40-positive NSCLC cells. NF-κB signaling was activated by CD40L-M overexpression in these cells. Knockdown of NF-κB partially overcame senescence and failed to induce SASP. Furthermore, increased p53 and p21 protein levels induced by CD40L-M were also reduced following NF-κB suppression. These data showed that the membrane-bound CD40L mutant may promote cellular senescence and initiate the SASP of NSCLC cells in an NF-κB-dependent manner. Therefore, CD40L-M-induced senescence may be a potential approach to protect against lung adenocarcinoma.